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PHYSICS — GENERAL
(Syllabus 2019-20 & 2018-19)
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Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]

The figures in the margin indicate full marks.

. Answer any five questions : 2x5

(a) Write down the mathematical expression for a progressive wave and a stationary wave.

(b) Define resonance in acoustics.

(c¢) Write down the differential equation of a forced vibration.

(d) Define wavefront.

(e) State the conditions under which sustained interference from two beams of light can take place.
(f) What is the difference between interference and diffraction?

(g) Which one is more fundamental among interference and diffraction and why?

Answer any four questions.

. (a) Set up the differential equation for transverse vibration of a string of length ‘/” under tension ‘7”.

(b) The fundamental frequency of a sonometer wire under tension is 360 Hz. If the tension on the wire
be increased in the ratio 16 : 9 and the length gets doubled, what will be the new fundamental
frequency of the wire? 7+3
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What are the differences between the initial conditions of a plucked string and a struck string?

A wire of length 108 cm produces a fundamental note of frequency 256 Hz when stretched by a
force of 1 kg-wt. By how much should its length be changed so that its frequency is raised by
32 Hz if it is now stretched by a tension of 4 kg-wt? 4+6

Or,
[ Applicable for Syllabus 2018-2019 only |

Construct the differential equation of damped vibration when damping force is proportional to the
velocity.

Draw the displacement-time curve of a particle for damped vibration, when damping coefficient is
small compared to natural angular frequency.

What are amplitude resonance and velocity resonance? Write down the conditions of these two
resonances. Which of them is more significant? 3+2+(2+2+1)
With the help of Young’s double slit experiment, prove that the separation between successive
maxima and minima is same.

Write down similarities and dissimilarities between zone plate and convex lens. 6+4

Explain Malus Law with diagram.

Write a short note on Nicol prism.

What are missing spectra in the diffraction pattern of a plane transmission grating?

How many orders of diffraction pattern will be visible if the grating has 500 lines per mm. and the
wavelength of light used is 600 nm? 3+3+242
State and explain Huygen’s principle of wave propagation.

Two coherent light waves having intensities 225 w/m? and 324 w/m? are superposed. Find the
visibility of the fringe system.

Why is broad source necessary in case of Newton’s ring experiment? 4+4+2
What are Newton’s rings and how they are formed? Deduce an expression for the diameter of the
Newton’s rings.

The separation between the two slits in Young’s experiments on interference is 0-1 mm while the
distance between slits and the screen is 50 cm. Calculate the distance between the central maximum
and first maximum on the screen, if monochromatic light of wavelength 5000 A is used. (2+4)+4



